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(54) ORGANIC EL DISPLAY DEVICE AND n*S LIGHTING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve visibility and 
output efficiency of emitted light by providing light 
outgoing surface side with a circular polarization means 
comprising a liquid crystal display element and a phase 
difference plate, holding a nematic liquid crystal added 
with dichroism coloring matter between boards on which 
liquid crystal display elements are arranged with uniaxial 
orientation. 

SOLUTION: A circular polarization means 3 using a liquid 
crystal display element is arranged on the translucent 
board 21 side, that is the outgoing side of emitted light 
of an organic EL element 2. The circular polarization 
means 3 comprises the liquid crystal display element 32, 
and 1/4 wavelength plate 31 provided between the liquid 
crystal display element 32 and the organic EL element 2. 
The liquid crystal display element 32 holds a liquid 
crystal layer 37 between glass boards 33, 34 having ITO 
transparent electrodes 35 and an orientation film 36. In a 
liquid crystal layer 37, a dichroism coloring matter 39 is 
added to the nematic liquid crystal 38 showing positive dielectric anisotropy, and an uniaxial 
orientation process is provided for the orientation film 36. Thus, liquid crystal molecules are 
horizontally oriented in a state that voltage is not impressed on the liquid crystal layer 37 and 
liquid crystal molecules are vertically oriented when a voltage is impressed. 
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CLAIMS 



[Claim(s)] 

[Claim l] It is organic EL display which 
the circular polarization of light means 
which consists of a liquid crystal display 
element and a phase contrast board is 
prepared in the optical outgoing radiation 
side side of luminescence of the 
aforementioned organic 
electroluminescence element in organic 
EL display using the organic 
electroluminescence element which 
prepared the metal electrode of reflection 
nature, and is characterized by the 
aforementioned liquid crystal display 
element pinching the nematic liquid 
crystal which added dichroism coloring 
matter between the substrates which 
performed uniaxial orientation 
processing. 

[Claim 2] Organic EL display according to 
claim 1 characterized by having arranged 
so that the aforementioned phase 
contrast board may consist of 1/4 
wavelength plate and the polarization 
shaft and the uniaxial orientation 
processing direction of the 
aforementioned liquid crystal display 
element may become 45 abbreviation. 
[Claim 3] The lighting method of organic 
EL display which is the lighting method 
of organic EL display according to claim 1, 
is made to drive the aforementioned 
liquid crystal display element, makes a 



liquid crystal layer a perpendicular 
orientation state, and is characterized by 
making the aforementioned organic 
electroluminescence element of the part 
corresponding to this perpendicular 
orientation state turn on while being in 
this perpendicular orientation state. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention is 
called an organic EL element, an organic 
electroluminescence element, organic 
electroluminescence devices, an organic 
Light Emitting Diode element, etc., and 
relates to suitable organic EL display for 
an organic EL display especially about 
the organic electroluminescence element 
(henceforth an organic EL element) 
which uses an organic thin film for a 
luminous layer. 
[0002] 

[Description of the Prior Art] An organic 
EL element is a self- luminescence type 
display device which transforms 
electrical energy into a light energy and 
emits light by pouring current into an 
organic substance luminous layer, and 
research is done actively in recent years. 
Since the improvement of luminous 
efficiency was made by the organic EL 
element (913 Appl.Phys.Lett., Vol. 51, P- 
1987) which prepared the organic 
luminous layer which prepared the 
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organic luminous layer which consists of 
an aluminum complex of an organic 
electron hole transporting bed and 
8 hydronalium KISHIKINORI non which 
consists of an aromatic diamine 
especially as compared with the 
electroluminescence devices using the 
anthracene etc., active development has 
been furthered. 

[0003] The fundamental composition of 
organic EL display device is shown in 
drawing 4 . The organic EL display device 
50 forms the ITO (Indium Tin Oxide) 
transparent-electrode layer .52 in the 
shape of a stripe on a glass substrate 5 1, 
and is taken as the composition which 
formed membranes one by one by the 
vacuum deposition method, and carried 
out the laminating of the hole 
transporting bed 53, the organic EL layer 
54, and the stripe-like catholyte 55 on it. 
[0004] And by impressing direct current 
voltage between the 
transparent-electrode layers 52 and 
catholytes 55 which are an anode plate, 
the hole poured in from the transparent 
electrode 52 and the electron poured in 
from the catholyte 55 reach the organic 
layers 53 and 54, the reunion of an 
electronic -hole arises, electrical energy is 
transformed into a light energy and 
luminescence of predetermined 
wavelength arises. 

[0005] In order for the organic layers 53 
and 54 to improve a performance, what 
was made into the two-layer structure of 



the hole transporting bed 53 and the 
organic EL luminous layer 54 from the 
ITO transparent-electrode layer 52 side, 
and the thing made into the three-tiered 
structure of a hole transporting bed, 
organic EL luminous layer, and an 
electron-injection layer are used. A hole 
transporting bed has the function which a 
hole makes be easy to be poured in from 
an anode plate, and the function which 
blocks an electron, and an 
electron-injection layer has the function 
which an electron makes be easy to be 
poured in from cathode. The organic layer 
forms thickness, such as organic EL 
luminous layer, in the thickness of about 
lOOnm. Moreover, the position of an 
anode plate and cathode may be reversed. - 
[0006] the metals with the big work 
function of nickel, gold, platinum, 
palladium and these alloys or a tin oxide 
(Sn02), iodation copper, etc. as a material 
of an anode plate layer among the 
electrodes of the couple which constitutes 
organic EL element 50, those alloys, and 
a compound - although conductive 
polymer, such as polypyrrole, etc. can be 
used further, generally many ITO 
transparent-electrode layers 52 are used 
[0007] It is desirable to use the small 
metallic-material metal Gow work 
function metallic material) of the work 
function which a catholyte 55 needs to 
consider as a material effective in an 
electron injection on the other hand, and 
can aim at improvement in 
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electron-injection efficiency. Although it 
is desirable to use the thing of a work 
function 3 electron volts or less, since 
metallic materials of a low work function, 
such as alkali metal, have a problem in 
the ease of membrane formation, stability, 
etc. For example, aluminum which is 
indicated by JP,63-295695,A etc., 
Independent material or the charges of 
an alloy by which vapor codeposition was 
carried out, such as magnesium, a 
magnesium indium alloy, a magnesium 
aluminium alloy, a magnesium silver 
alloy, and an aluminum lithium alloy, are 
used. Moreover, what made the catholyte 
55 the laminated structure which 
consists of the 1st metal 3 electron volts 
or less of a lithium of a low work function 
and the 2nd metal of aluminum which 
makes the 1st metal of the above stabilize 
from the organic EL layer 54 side is used 
(refer to JP,5-121172,A). 
[0008] As described above, in having 
chosen the electrode material so that the 
injection efficiency of an electron and a 
hole may be raised and making organic 
EL element 50 into a flat- surface display 
device Furthermore, in order to make 
luminescence brightness good, an anode 
plate layer is used as the ITO 
transparent-electrode layer 51. It shall be 
low work functions, such as MgAg, as a 
catholyte 55, and the outgoing radiation 
light by luminescence in the organic EL 
layer 54 shall be reflected by the 
catholyte 55 using a metallic material 



with the high rate of a light reflex, and 
the quantity of light which carries out 
outgoing radiation from a glass- substrate 
51 side through the ITO 
transparent-electrode layer 51 shall be 
raised. 

[0009] In the state where the organic EL 
display device 50 is not emitting light 
since it is considering as such element 
structure When view ** is carried out 
from a glass- substrate 51 side, the 
metallic-material catholyte 55 is observed 
as a reflector through the ITO 
transparent-electrode layer 52 and the 
organic layers 53 and 54. It was what the 
catholyte 55 between the lighting pixels 
of dot-matrix structure which was 
illustrated also in the state- where light is v 
emitted is observed, reduces the contrast 
of the organic whole EL display device, 
and is inferior to visibility. 
[0010] Then, in order to solve the 
above-mentioned problem and to offer 
organic high EL display device of contrast, 
preparing a polarization layer in the 
outside of organic EL display device is 
proposed. For example, it sets to 
JP,7- 142170, A. The linearly polarized 
light film which made the outside of the 
electrode located in the optical ejection 
side side of organic EL layer arrange 
iodine and a color on the 
uniaxial- stretching 

luminous-intensity-distribution film of 
PVA Or organic EL display device which 
arranged what combined the linearly 
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polarized light film or the linearly 
polarized light board, the phase contrast 
compensating plate, or the phase contrast 
compensation film is indicated. In 
JP,9- 127885, A, organic EL display device 
which established the circular 
polarization of light board means 
constituted from 1/4 wavelength plate 
constituted by two or more birefringent 
plates so that the phase contrast of about 
l-/41ambda might be acquired in the 
extensive wavelength range, and a 
linearly polarized light board is indicated. 
[0011] Thus, the light which carried out 
incidence of a linearly polarized light 
board or the linearly polarized light film 
from the outside in the state of the 
organic EL display device 50 where light - 
is not emitted, by preparing in the 
outside of organic EL element 50 
Although only the polarization shaft of a 
linearly polarized light board and a 
parallel light are penetrated, the linearly 
polarized light light passes the ITO 
transparent-electrode layer 52 and the 
organic layers 53 and 54 and it is 
reflected by the metallic-material 
catholyte 55 In order that the reflected 
light component reflected by becoming 
the different polarization direction in 
that case may not penetrate a polarizing 
plate, the reflected light observed in an 
external outgoing radiation light side 
decreases. 

[0012] If it is when especially a circular 
polarization of light means is established, 



the light of the random polarization 
which carries out incidence turns into the 
linearly polarized light, and carries out 
incidence to 1/4 wavelength plate. If it 
becomes the circular polarization of light 
of the right or the left with the 
birefringence property of 1/4 wavelength 
plate, and incidence is carried out to a 
reflector, it becomes the circular 
polarization of light reverse at the time of 
incidence by the metallic-material 
catholyte 55 which is a reflector and 
incidence is again carried out to a circular 
polarization of light means Since it is the 
linearly polarized light light of the 
direction which intersects 
perpendicularly with the shaft of a 

. polarizing plate, it can become what is 

covered with a linearly polarized light 
board, and the reflected light can be 
reduced sharply. 
[0013] 

[Problem(s) to be Solved by the 
Invention] However, although it can set 
to organic EL display device which 
established said polarization means and 
the reflected light by the catholyte 55 at 
the time of un emitting light can be 
reduced, the synchrotron orbital 
radiation at the time of luminescence is 
also reduced simultaneously, and there is 
a problem of reducing the brightness of 
organic EL display device. 
[0014] This is because the linearly 
polarized light film or the linearly 
polarized light board is used for the 
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polarization means prepared in the 
outside of organic EL display device. 
Since a linearly polarized light board is 
what chooses only the light of vibration of 
Mukai on the other hand, it interrupts 
50% of light theoretically. Therefore, with 
the conventional structure using a 
linearly polarized light film or a linearly 
polarized light board, at least 50% of the 
light which emitted light in the organic 
EL layer 54 cannot be taken out outside, 
but the brightness of organic EL display 
device serves as only 50% or less of 
luminosity compared with the case where 
these are not prepared. For example, 
optical film NPF-Fl029DUs for LCD of 
99.9% of degree of polarization are 30.5% 
of parallel permeability, and 0.04%, of 
rectangular permeability, and the simple 
substance permeability of the 
polarization film itself is 39.0%. About 
40% of permeability with the same said of 
the polarization film of other kinds is 
shown. 

[0015] Then, the purpose of this invention 
aims at improvement in the visibility by 
reduction of the reflected light by the 
metal electrode, and improvement in the 
external ejection efficiency of the 
synchrotron orbital radiation from 
organic EL luminous layer, and its 
contrast is high, and it is to offer organic 
EL display excellent in visibility. 
[0016] 

[Means for Solving the Problem] In order 
to attain the above-mentioned purpose, 



the circular polarization of light means 
which is from a liquid crystal display 
element and a phase contrast board on 
the optical outgoing radiation side side of 
luminescence of an organic 
electroluminescence element is 
established, and organic EL display of 
this invention offers organic EL display 
which should pinch the nematic liquid 
crystal which added dichroism coloring 
matter between the substrates which 
performed uniaxial orientation 
processing for the aforementioned liquid 
crystal display element. 
[0017] Furthermore, the lighting method 
of organic EL display which was made to 
drive the aforementioned liquid crystal 
display element, made the liquid crystal * - 
layer the perpendicular orientation state, 
and was carried out to making the 
aforementioned organic 
electroluminescence element of the part 
corresponding to this perpendicular 
orientation state turn on while being in 
this perpendicular orientation state is 
offered. 
[0018] 

[Embodiments of the Invention] 
Hereafter, the organic EL display 1 of this 
invention is explained in detail in 
accordance with the operation gestalt of 
invention shown in drawing 1 - drawing 
2 . First, the organic EL element used for 
this invention is explained. Organic EL 
element 2 carries out the laminating of 
the ITO transparent-electrode layer 22 
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and the organic EL-element layer 23 on 
the translucency substrate 21, as shown 
in drawing 1 , it is considered as the 
composition in which the 
metallic-material catholyte 24 of a low 
work function was formed on it, and the 
composition so far is considered for it as 
the same composition as conventional 
organic EL element 50 mentioned above. 
Moreover, these front faces shall fix the 
closure substrate 26 and the translucency 
substrate 21 which consist of glass etc. 
with adhesives 27 while being covered 
with the passivation film 25. 
[0019] The circular polarization of light 
means 3 which used the liquid crystal 
display element is arranged in the 
translucency substrate 21 side which is 
the outgoing radiation side of the 
synchrotron orbital radiation of organic 
EL element 2 considered as such 
composition. The circular polarization of 
light means 3 consists of 1/4 wavelength 
plate 31 prepared between the liquid 
crystal display element 32, and the liquid 
crystal display element 3 and organic EL 
element 2. 

[0021] The liquid crystal display element 
32 pinches the liquid crystal layer 37 
among the glass substrates 33 and 34 in 
which the ITO transparent electrode 35 
and the orientation film 36 were formed. 
Dichroic coloring matter 39 is added by 
the nematic liquid crystal 38 which shows 
a positive dielectric anisotropy to the 
liquid crystal layer 37, and uniaxial 



orientation processing has been 
performed to the orientation film. Level 
orientation is carried out in the state 
where this does not impress voltage to a 
liquid crystal layer, and a liquid crystal 
molecule carries out orientation 
perpendicularly in a voltage impression 
state. Moreover, as uniaxial orientation 
processing direction 32a of the liquid 
crystal display element 32 becomes 
polarization shaft 31a of 1/4 wavelength 
plate 31, and the angle of 45 degrees, it is 
arranged. 

[0022] It arranges to parallel mostly to 
glass substrates 33 and 34 with [ to a 
substrate side ] a fixed tilt angle along 
with [ since, as for the liquid crystal 
display element-32, uniaxial orientation - 
processing was performed when not 
impressing voltage to the liquid crystal 
display element 32 as the nematic liquid 
crystal 38 was shown in the left-hand 
side of drawing 1 ] orientation processing 
direction 32a, and arranges like 
[ dichroism coloring matter 39 ] a nematic 
liquid crystal 38 in connection with it. 
Therefore, in the liquid crystal layer 37, 
the direction of a major axis arranges 
dichroism coloring matter 39 in parallel 
with uniaxial orientation processing 
direction 32a, and it becomes the thing of 
the light which carries out incidence 
which absorbs Mukai's light on the other 
hand, and carries out outgoing radiation 
of the linearly polarized light in the liquid 
crystal display element 32. That is, in 



6 



JP2000-113988A 



voltage the state where it does not 
impress, work equivalent to a linearly 
polarized light board is shown. 
[0023] Therefore, the liquid crystal 
display element 32 is changed into the 
linearly polarized light, and passes the 
light which carries out incidence to the 
liquid crystal display element 32 from the 
exterior when organic EL element 2 also 
looks at the organic EL display 1 of an 
astigmatism LGT state from the outside 
in the state of no voltage impressing, the 
light turns into the circular polarization 
of light of right-handed rotation or 
left-handed rotation, when phase 
contrast sticks by 1/4 wavelength plate 31, 
and it passes, and incidence is carried out 
to organic EL element 2. Although. the . . 
light which carried out incidence to 
organic EL element 2 is reflected by the 
catholyte 24 which has reflection nature, 
this reflected light has become with the 
circular polarization of light of the 
left-handed rotation of an opposite 
direction, or right-handed rotation, before 
reflecting. Phase contrast is established 
by 1/4 wavelength plate 31, and this 
reflected light turns into the linearly 
polarized light, and passes. Under the 
present circumstances, it is since it is 
changed into the polarization light of a 
different direction from the linearly 
polarized light when carrying out 
incidence. This light is absorbed with the 
liquid crystal display element 32, and is 
not checked by looking outside. Therefore, 



view ** of the reflected light by the 
catholyte 24 of the organic EL display 1 
will not be carried out, and the bad 
influence to the display by the reflected 
light of the catholyte 24 with reflection 
nature is reduced. 

[0024] On the other hand, when voltage is 
impressed to the liquid crystal display 
element 32, as the impressed voltage 
showed the nematic liquid crystal 38 to 
the drawing 1 right-hand side, 
orientation is perpendicularly carried out 
to a substrate side. So, the light which 
carried out incidence into the liquid, 
crystal display element 32 passes, 
without receiving an operation of the 
liquid crystal layer 37 at all. Therefore, 
the lighting light has the liquid crystaL 
display element 32 and 1/4 wavelength 
plate 31 passed with the state, when 
organic EL element 2 lights up, although 
phase contrast is established by 1/4 
wavelength plate 31. It seems that 
therefore, the luminosity at the time of 
lighting is not reduced by half like [ at the 
time of becoming what carries out 
outgoing radiation and establishing the 
conventional circular polarization of light 
means outside ], without absorbing most 
synchrotron orbital radiation by organic 
EL element 2 in the circular polarization 
of light means 3. 

[0025] As shown in drawing 2 , in 
displaying the character of 8 by the seven 
segment there While forming the 
electrode of the liquid crystal display 
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element 32 and both the elements of 
organic EL element 2 in the electrode 
configuration which displays the shape of 
same seven segment, energizing to the 
display electrodes 22 and 24 of organic 
EL element 2 corresponding to the 
character of 8 and switching them on 
Voltage should be impressed also to the 
display electrode 35 of the liquid crystal 
display element 32 corresponding to this, 
and the liquid crystal layer 37 should be 
arranged perpendicularly. In a part for 
the seven segment display which this has 
turned on, since it becomes what can 
carry out outgoing radiation outside and 
voltage is not impressed to the liquid 
crystal layer 37 in the other field, without 
- reducing most brightness of luminescence 
from organic EL element 2 since the 
liquid crystal layer 37 has arranged 
perpendicularly, it arranges horizontally, 
and the reflected light from the 
metallic-material catholyte 24 of organic 
EL element 2 is intercepted, and high 
contrast can be realized. 
[0026] Hereafter, a concrete example is 
explained. The liquid crystal display 
element 32 was created according to the 
following conditions. The stripe -like ITO 
electrode layer 35 was formed on a glass 
substrate 33 and 34, and SE-510 [ 800A] 
(product made from the Nissan 
chemistry) which is a polyimide system 
orientation film was formed on it. 
Rubbing processing was performed for 
the orientation film 36 of one glass 



substrate 33 toward the left from the 
drawing 1 right, and rubbing processing 
was performed for the orientation film 36 
of the glass substrate 34 of another side 
toward the right from the drawing 1 left. 
Rubbing processing used the velvet cloth 
made from rayon. It piled up, as the 
direction of rubbing which gave both 
substrates to the orientation film 36 was 
parallel and the sense of rubbing 
processing became an opposite side, and 
the liquid crystal layer 37 was poured in 
by the pouring in method which used 
capillarity between substrates. Between 
substrates, the gap control material 
which is not illustrated so that the 
thickness of the liquid crystal layer 37 
may be set to 10 micrometers was 
prepared: S Mitsui Toatsu Chemicals 428 
which is dichroism coloring matter to the 
ZLI-2293 nematic liquid crystal 38 by 
Merck Co. with the black liquid crystal 
layer 37 - 1.0wt(s)% - what was added 
was used 

[0027] Organic EL element 2 formed the 
ITO transparent-electrode layer 22 made 
into the shape of same stripe so that the 
same display as the display by the ITO 
electrode layer 35 formed on the glass 
substrate 21 at the liquid crystal display 
element 32 could be turned on by the 
thickness of lOOnm. Next, this substrate 
was set in vacuum evaporationo 
equipment, 50nm vacuum evaporationo 
of the PVCz was carried out as an 
electron hole transportation material, 
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50nm vacuum e vapor ationo of Alq3 was 
continuously carried out as an organic EL 
luminescent material, and the lOOnm 
organic EL layer 23 was formed. Then, 
500nm of metallic materials which added 
Ag to Mg was deposited. Besides the GeO 
passivation film was prepared, this was 
pasted up on the closure substrate 26 by 
the binder 27, and organic EL element 2 
was created. 

[0028] NITTO DENKO NRZl/4 
wavelength plate 31 was stuck on the 
glass substrate 21 of organic EL element 
2 created as mentioned above, and the 
liquid crystal display element 32 was 
stuck on it. At that time, as polarization 
shaft 31a of 1/4 wavelength plate 31 and 
orientation processing direction 32a of - 
the liquid crystal display element 32 
became the angle which is 45 degrees, 
they created the organic EL display 1. An 
alternating current signal as shown in 
drawing 3 (a) is added to the liquid 
crystal display element 32, the direct 
current signal as shown in drawing 3 (b) 
was added to organic EL element 2, and it 
was switched on. In the astigmatism LGT 
time D of the organic EL display 1, the 
reflected light by the metallic-material 
catholyte 24 is intercepted, and there is 
almost no absorption by the circular 
polarization of light means 3 in the 
lighting time C. Therefore, display 
contrast improved remarkably. Compared 
with what established the circular 
polarization of light means which consists 



of the conventional linearly polarized 
light board and 1/4 wavelength plate, in 
the lighting part, it became a twice 
[ about / more than ] as many luminosity 
as this, and had shading nature 
equivalent to the former in the 
astigmatism LGT part. Therefore, 
contrast and visibility improved. 
[0029] Moreover, if the driving signal of 
the liquid crystal display element 32 is 
adjusted and it is made for a liquid 
crystal molecule to arrange aslant, the 
permeability of a liquid crystal display 
element, i.e., degree of .polarization, can 
be adjusted. Therefore, a still finer 
gradation display is attained by adjusting 
the driving signal of a liquid crystal 
display element with thebrilliance - * > 
control by changing the current value 
passed to the organic EL display device 2. 
[0030] Moreover, the explanation so far is 
applicable also like dot-matrix-like 
display, although the example considered 
as the display of the shape of the shape of 
a stripe and a seven segment explained in 
order to make it easy to understand. 
[0031] 1/4 wavelength plate 31 has the 
desirable thing [phase contrast /, i.e., can 
be made to be able to **** 45 degrees, 
and can penetrate and one fourth of 
phase contrast can be established over 
the large wavelength region of the light, / 
the optical axis of the incident light which 
carries out incidence to a wavelength 
plate 31 / a thing / 1/4 wave of]. Moreover, 
1/4 wavelength plate may use not only a 
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film but the material which other things 
are sufficient as, for example, produces 
phase contrast in the substrate of an 
organic EL element or a liquid crystal 
display element. Moreover, as long as it 
produces one fourth of phases between 
the liquid crystal layer 37 and the organic 
EL luminous layer 22, you may form by 
two or more phase contrast material. 
[0032] what pinche s the 
nematic -liquid -crystal layer which the 
liquid crystal display element 32 
performed uniaxial orientation 
processing, and added dichroism coloring 
matter -- carrying out - black dichroism 
coloring matter - about 0.5-5. 0wt% - to 
add is good Moreover, the thickness of a 

liquid crystal layer has 4 micrometers ,.- > 

desirable about 20 micrometers. 
[0033] Organic EL element 2 is good also 
as multilayer structure which is not 
restricted to said composition and made 
organic EL layer the electron hole 
transporting bed / organic EL luminous 
layer / electronic transporting bed. As an 
electron hole transporting bed, as an 
organic EL luminous layer, Alq3, Eu 
(DBM)3 (Phen), BeBq, DTVBi, 
Coumarin6, DCM-1, Quinacridone, 
Rubrene, NileRed, TPB and PPV, 
CN-PPV, MEH PPV, etc. can be used, and 
PBD, TAZ, BND, OXD, and Alq3 grade 
can be used for PVCz (polyvinyl 
carbazole), TPD, m-MTDATA, PDA, PANI, 
Pc, etc. as an electronic transportation 
material material. Moreover, as an anode 



material, the alloy which consists of Mg, 
aluminum, Au, Ag, Ba, Pt, nickel, calcium, 
K, Na, Cr and these, alkali metal, or 
alkaline earth metal considering ITO, Au, 
carbon, Cu, Co, nickel, etc. as a cathode 
material can be used. It is not necessary 
to necessarily form the passivation film 
25, and its closure substrate 26 is not 
indispensable, either. However, if a 
closure substrate etc. is prepared that 
organic EL element 2 should be made not 
to ** by the open air and gas, such as 
nitrogen, is closed to the interior, a life 
can be lengthened and it will become 
desirable. 
[0034] 

[Effect of the Invention] Since the liquid 
crystal display element -which pinched. - - 
the nematic liquid crystal which added 
dichroism coloring matter was used 
between the substrates which performed 
uniaxial orientation processing to the 
circular polarization of light means 
according to this invention as explained 
above, the reflected light of the metal 
catholyte at the time of the astigmatism 
LGT of organic EL layer can be 
intercepted. Moreover, it can emanate 
outside, without absorbing most light 
which emitted light by the organic EL 
element by impressing voltage to the 
liquid crystal display element of a field 
which corresponds at the time of lighting, 
and external ejection efficiency improves 
remarkably. Therefore, the contrast of a 
lighting part and an astigmatism LGT 
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part improves remarkably, and the effect 
which was [ obtain / organic EL display 
excellent in visibility ] excellent is done so. 
[0035] Moreover, organic EL display 
device can be made to be able to turn on 
and the brightness of an organic EL 
element can be adjusted still more finely 
by adjusting the driver voltage of a liquid 
crystal display element in that case, and 
it is effective when it is especially the 
so-called static display. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing l] It is an outline cross section 
explaining organic EL display of this 
invention. - . — — , - 
[Drawing 2] It is explanatory drawing 
disassembling and showing organic EL 
display of drawing 1 . 

[Drawing 31 It is explanatory drawing of 
the driving signal of this invention. 
[Drawing 41 It is explanatory drawing 
showing the fundamental composition of 
an organic EL element. 
[Description of Notations] 

1 Organic EL Display 

2 Organic EL Element 

3 Circular Polarization of Light Means 

21 Translucency Substrate 

22 ITO Transparent-Electrode Layer 

23 Organic EL Layer 

24 Metallic-Material Catholyte 

25 Passivation Film 

26 Closure Substrate 



31 1/4 Wavelength Plate 

32 Liquid Crystal Display Element 

33 34 Glass substrate 

35 ITO Electrode 

36 Orientation Film 

37 Liquid Crystal Layer 

38 Nematic Liquid Crystal 

39 Dichroism Coloring Matter 



11 



